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1 

[fiMl] JU7AW®tftii&mk<?>mz, ffciij 
^^*Srafc^LT«?-IE?Lmtt6* + U 7£ 

mfcmi, CdTe (f-jM^F39A)4>6&*!t 
gftlttt. C d Z n T e ( r/U/Hk# H 5 ^AEfS ) *» 

t^»«i: -riftwiittais. 

[»3<JS3] A-fr^ttik«WJ««i:«IBlc. 
vmkvmWTxWE&QilxrtbZkG.i'). wie 

oar J:^tflWE$*ifc»s«8«aj»ti5v^. huib* 

HMIIi. CdTe (^MbJrHS^A) frhtzhZ 
^Mk LCdZnTe ( f7UMk* F 5 ^ ) j6> 

X , ^§B¥«fMRU . ttWttOAItfflfc: C d Z n T e 
(x;WHbfr H 5 **3BB> *>£&l>£a B B B ffi!*lEB£ 

mmm. 

i*#l*»tcE«<0«»»«iai»»C*J V >T , Wee d T e 
{.TlVlVftji HS^A) #>6&t$t&JUttiU CdTe 

wneiassgtrtsv^, arise dZnTe (?/MMb*F 

STASIS) *6&6£ISJUHi. CdTe 

i: Z n T e Wfimm t <D&£$m#£ JSETCJflfc I 

[ffi$38] i9«ia2*v^u5wv^n*'KiBa«* 

»ttl*!B8(C& V >T . ffieC d Z n T e ( r/t'/Ht^ H 

stasis) #>&&£££AKtt. cdTeammm 



(2) #^200 1-2 42 25 5 

2 

«is«ia}»t:*{^T. A'47*«ffifc¥*fWBiitf)f8K 

cis#js i o ] mmtzmtvwtmimizm^ 
x, flrB**y7&AjBihiuu mnt= 
io ^a®&t:ft&nmtfcttpm<vmmx'3>&mt 

ima 1 1 ] ttW9£tM<7mmmm£ii^ 

[ W*JS 1 2 ] |f*3 1 fcV^L 1 1 c^-f ftMcfEtt 

«tt«««iaa»ttjv^. imBftttitt&Us «im 
20 ^ajsso 

[ it^js 1 3 ] w^jf 1 2 izmm<r>mmmmt . 

vh'j y ? xfflxi fcfliifci t * ttfltfc-t SttSttt* 
[000 1] 

30 -tJ-sp, z^iz\m?jj<mizmztiz>mm®mi5 
xi/mtmmmimzm. mz, z\<nm.<r>mmm, 
m^zmz.htimm.mm<nmmx'h^x, m 

commzmtz. 

.[0002] 

mmiBLxv.^-iEnMxhi »j rz&fcth* 
mftm&UTxmmtmitimmtx'mz; ztih^ 
ws&u7z.w±*(fim&ztiz£*). *mmft 

40 -V&jRZtit:** >J 7 ( JMcWCtijHft** 'J 7) 

o t,zm& S ilT v ^4 . ttSttty&S 

iSti)l.tU9l4T'CdTe^CdZnTe»fg 
[0003] 

50 d^m*W1-Sfl»W«>^ttt. acoid^fflH** 
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®&mzm%C d T e tfMC d Z n T e 

mmmmm&t&zttfmziix^i. l*> 
m<. mmx%^t^dfsi®tf3>&. isaisi± io 

[00 04] Sfcfc, X«*if<?3JkirtR<0«JKMs*± 

if e^At ttst«iSfS«» m< -ti z t imttixvi 

t>\ CdTe^»CdZnTe<0*«fft«'lSSjSttli#» 
0^<**fcV^|SfflMlfc2&*. 20 

[0005] zmmi. zco±o%9mzm*x%z 
titz h <7)xb n x , *Bmottjim*ttii& ct 

[0006] 

mttimfrw *) rn-tx o izm&ztitzwmmmiz 

*3 Wt . tffllB^fl** 1 , C d T e ( TfrMM K S •> 
[0007] 89*JB2 tieaoJHBtt. aV 7X«ffii 

ant s i 1 t J: o , mi*mmfix±i$.zi\tz* * v 

fllttJI»(C& V iX . WE***!!*'* CdZnTetf* 
[0008] ffi$£3 (cEttoanii. A*>f TXSffii: 

mttx-hh* * U7$r4B£-ri»^ftiK* 5 iS(t'o^, 

mteAM 7^«SEt«tH«ffitOStAW T*mjE£Ep 
Jlrt-4 -I i: IC J: 0 . «BE***KrtT4jS$nfc^ -v U 

7ti?»»{fi«ffi3&»<9W o ffi-t J: o tt&ztuzmm 
mftmz&^x , mii*mftmt>\ cdTe (t/wml 50 



tt§H2 0 0 1-24 2255 
4 

#KS^A) rt^&S^ISAMi:. CdZnTe (f/l/ 

MMt h s 0>6&6£isarj: *nm ixm 

&ZtiK{><nX't>hZb£ftWib1-h. 

[0009] m&4 t&m&mt, m$m£§m 

ItfflJKC d Z n T e ( f ^/Mfc* H S •> A3£f3 ) 
[00 1 03 W*JS5 fclE«<0»«Wis KiBtt 

wummztvx^&. 

[0011] mM6OBJB0nmt. 1 . a * 
vmxm 3%^i5 ^TUMztmcommtktamz 

zmgk&v. cdTe mumftnmm mbettup 

[0012] ii^JS7 KEa«»fWi, aratJB2$rnL 

Z n T e ( TlVMtt H 5 ^Affilfi) #>£>&&£ttAR 
*\ CdTeO^*««tZnTecO«)*tt«t^?l^ 

[0013] M«iR8Cett(0%«U. »«3f 2*^L 

5(o^-ftiMzMm^mmmmmzii^x. mzca 

ZnTe ( f;WW H S «> Affirm) ^4>^£^AII 

cdTemmmbznmmmbw&iiim 
wimTxumixm^tzbizx vmti&tLti 

h<7)X'b&. 

[0014] m%%9 nzw&mmt. mm 

aASrfflihl-^^f ^ f 7aEABLhJl*^«Sn'CV^. 

[ooi5] tmm i o(cie»o»!Btt. nwtJS9 tie 
pwmmmx'bb. 

[ooi6] mm. 1 1 izifflcomu. tt*Ji9tcie 
^(omB.mta^za v »t , Me^ + »j 7^Affi±« 

mi*®ft®bO%WtZi'a -v 
[0017] II^JS 1 2 tHB»0»Htt» mm 1 =3r^ 

li iw^-tix*»tiEi6^i»:st^«!aiS5CfcoT. me 

[ooi8] mm 1 3 KisM0>»»i. ft m 1 2 c" 
iB^Kttis^ajst „ mtttfuzmmizmmzimz 
tvrzmme>mmtii®M.b . mi&i&mn®&izm 
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[00 19] 

m%m<o%w<nmm®mx'ii. >u rzmm 

-iEfWC**** U 7££fi£-f ft¥«ttB«:C d T e 

[0020] »*«2cO|gBB<oJJcS«l«iajSlT'«, AM 

C d Z n T e frfefr*. ££AIS£J!§Vi& CI t T^NMMB 

AKUZ n # H-r SilfcWHtC** <0T+#&A'y 
Hdf-V v 7"*rf * I b t & 0 . ftittlffi fc AM TX«fig 

i:«oia<o'j-?*s (stunt) mmztit. 

[002 1] »*3S3<OHBBOftlttR«JJiJST«, am 

Tzmmbmiammbnmz. mmnsiaimmz&& 

*\ CdTetCdZnTe O^fSAffi? i: *>£>fifj££il 
Tv^ . Buiac d T e 0£ttARttJ&Kl<'- h#«V^ 

e (OZttiiimiZ n *< K-7"S fUfefflSStC* 0 . 

mb^h^bxmii<nmiz%tenttzmiikb%*) , $ 
[0022] uwj3B4<7)i^<oft8ti»«iajs-cii> frie 

iS&fitOC d Z n T e OMSARfrttttft - fc KJ: 0 . 

wim3*i*. znmtmkib&zm^&b. 
[0023] m% 5 o»w<ojMtn«iai»-cti. me 

lt«fl3KIE«<0**fW«<0«j&&«. JfcWtS^AStllli: 
ttR»<0l*ffi«ffilBKi^ttOC d Z n Te 0&milM 

&mt>titmf&.bztix^&. zomwkmcom 

(om&®mzm^xm®Wi®mw.b ixmiw 

[0024] (nminmst&tiiiii&x'it. c d 
t e com^mmcommmETx-m txmz * & 



4) ^2 00 1-24 22 55 

6 

■f i, C d T e <9£*gAffitA ? ^l£$ *l* . 
[0025] IWi«7<0»W«»5St«IHimi»-CttC dT 
e Z n T e OfflSWB b m^mWi , 

nm8comu^m^x'itc d t e ^*w4t z n 

+#&RJ¥ 1 1 1> fc. SfifitT'+^-^A-y 

* vrz^-r&c dz t>t em&FBmm&ztxh. 
[0026] rnm9^mnmm.^xii, >u 
io rxnmbmmbcom. t5£v*mmbm&'m 
bco®<ryj?%<b^itifr~Mz. ^mm^m^ 

raAPa±«$:AM rxmMi* j:tfmaj«ffi»osi* 

20 6. 

[0027] ii*js i oowHottitattajs-cti. w 
Tn%%s:mnW£tdtpm<?)*m&mm^z>zb 

tcAO, AMTXliffitmffi^EpSD^a-C^^R^T' 

[00283 it^js 1 1 <o»H^»st«eiajs8T(i, ^ 
3 v h*-®&mf&thvimm^xmfcfBib&to 
^hzbizxn. ttmt®b*mmb<omiz*s* 

^fe^^ur^aA^it^v^dtRajhSfis, 

[0029] 1 2<0JW*0»l«l«iaj»Tli. «i 
HJ«ffiS-^atLT 1^7c4fc{±2<X7C^KStSifc 
t <t 0 . 1 &7t£ fzli 2 »SBO««tl8ttaj»* t ieS$fi 

[0030] 1 3<0il>!HOttHtlttft£S(i, H 
«JS l 2(cfE«i(7)55cW^aJSI^til«g^fflSiJ{;^ 

[003 1] 

mimmM<7)®f$.}5Xvmmz^xmtt&. mi 
^tiffHiat-j)i). 

[0032] wtmnam 1 a# <^»trst»«A 

50 (HlTttTDB) tzJ&fRZtltz'U T *.%S.ffl!lMV>£. 
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l«fi 3 1 . 3 Oftfflffl ( H 1 TliTffi ) fcW 

LTS?-jE?l*fT-;fc4*Y y7££j£1-4¥SfrB?5 

i: . ^ <o¥$fr)i 5 oubb ( 01 xnrm > c »a $ *i 

ifcAHitJI 6 i: . Z ^m^&Afflihl 6 O^ffi 

«2«&»«3M#fcAIM-41»Sfc*oT8!h * 
ttttt3K+ (m) WW 7AMEtf%tiNZtl&i> 

[00 33] 3&m&2ii. tfyAWHz, mux. -fc 
7$ »/9 (A 1 2 0 3 , A 1 N) , i^y ny&ifktprtf 

*>*i4. 

[00 34] *jimfii3^aif|©7(i, flitflTO 
H yiSVASmim) <t\ Au&4U±Pt$rif?)$ 

*ttfla>&*4. IEfLaAffiihS4fcLT{i. nllJ 
6 C d S ( gtfttf H 5 *> A ) SI* ZtfWfbtl 

4. 1tfFttAHLilJI6ttpSJB£#JiW-4Sbi 

Tea (T-^-ftryf-^y) , Sbz S 3 (.WC7V 

fty) 3ri>W£>ix4. 

[0035] •?■ L*C. HSfi^%&. ¥3«W«5li, C 

dT e <mwm<n'mm n^xm. 2 iz&mm 

^ttm? H ffit<9CdTeffi|5b-t'£>4. t&*>^ i 
*>CdTeR5bU:. ±a>L£)£II£ (WT. 

sssj tv^. ) izx^m^tih^x-immizizsm 
(DCdTembZBi&t&kthi.z, nam&m#t 

KMz+ttZimZffitX^Z. Srfc, icJSOtWoc 
d T e R 5 b <9i§£, 3WiW£ttft 1 0 0 At mffi&T 
J>4 . 

[ 0 0 3 6 ] *fc, jjUIICfilfefcfiaWWffiKR^iirc 
cvd, fl;^«ta*&^t't'S>-5T i 

[0037] «Ki^)|tM««»«««iaj«OlM^fc:o 

^fidC Sill|fii3(c+ (T?*) WW 7 AWE. 

*^CdTeK5b(CAIt^S«tff^tiS 
a¥*ttfll&** 1"4 CdTeI5b Ttt*P- jEJIW 
•C*4**y7#£j***l4. 
[00 38] «lil«tt7t»L-C*>WW3t+ 

7 ffiCttl? £>*l£ p Som^aAfflit® 6 a^fi-fiue 
7 A#»fc$r -> T C d T e K 5 b WJEJitS <k « 
*0>aEAjWfij!:S:h.4. t&*>*>. HJSWfcfcWC, C 
dTefl|5b<0rt*T4J*Sil4**y7 
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C0jE7Lfc<fc^fl:^tiA$-Paji:-t4tfOT\ S/NJt (ft 
^m%it > «r*«>4 i t tfT'S 4 . 
[0039] ifc. fTieiETLaAaiJ:14lCfcV^, C 

ifcfcfcfc. CdTeK5b*MScOJHMMra»j«l, 
T 1^4 i i: *»4>EfLaAHljUI4 t 5 1 
^f-o«^«r»)W6. 4fc. ^aj«S7«|co«^a 
Affiih«6 [zi><\TU&iiZmm- 4±£LfctfB*JIJ 
1^4 i t iZ X 9 P StoWftl fir 04 . 

10 [ 0 0 4 0 ] * -v 'J 7iiAELitJlli±j$ U^vf 
ojJte£fl**iE?l&A8Lih«4 Jt/mtt&Alfiitl 6 

( 4 y AKftfl ) * Z<mW&Mf\X'&fc? &Zt 

[004 1 ] 9129mm 

mx-hh. t%b*>. muzjjkinm®m£m<?>* 

T4. 

[0 04 2] mMmW%£, CdZnTeKSati, C 
d T e mmtmt Z n T e ( r^/NtMJ ) 
«Ofi-6«IS*. 4fcttCdTe Zn (ffi 

M§hfcCdZnTeR5am. -f^hh. 
mm^XtHm^X'^mmWZ dZ nT eI5 
»*-T4Cfc* t r*4i:i:tK. ScStHtfllfflf 40K 
+»«:BW*»«'t4ii:* f YS4. 4fc. CdTet 
30 ZnA< H-T$n^C d Z n T e H 5 aJiJfilr.VN'V 

\t 2 mm\ ztix^&i$>&t,z. m^zwmt&m&m 
« 7 Hko y -^msssr . -en-rixw^-t 4 z t 

4. *iS. CdZnTeI5a«f^, ff*tt0iitaflR 
1 0 0^mfJf^T*J>4. 

[ o o 4 3 ] tmwm&tixvftmit* ton* 

4. 

40 [0044] w,3-m&m 

z ommmizm ^x . 5t<o*te^i t s^4^ti»:<7)a o 

0*«WWI153&«, »*f^AWflB*^CdZnTe)i5 
a, CdTe«5b<OH"C«JI**lfc2«fl»3ti:«roT 
^4. 

[0045] me2Ji«aoimw«i5 

JS. CdTe^jlvW^lt, ZnTeitliZn(0»* 

fc£tt«R0)CdZnTeJR5ai: s CdTeOl»*^ 
50 flOiiaWlttfflv^ififiHMiatcJ: 1 )***^^!** 
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m>C dTe^5 b blz& *)B$.ZtLX^i>. 
[0 04 6]«rE2«IBg<O*ll*IR5fc*JV^T. Cd 
ZnTeK5al4SigfitT'J>9, y-7«H»«»W3*l 
&. -*OCdTeK5bttjaHW-hjW(VWCffl« 

ra-c*aw> a^aa«*iiiiw-*oK-HMfWww 

TBd^«fcBffl^)«W*Wr*0. 941-$-v9U 10 

[0 04 7] CdZnTeK5atf>ff*tt, ffji 

(f. RAimHfcl O^mfltf*. CdTe§|5b?)ff» 
14, Rl OjumHKl OO/zmflttfr?**. 

[00 48] *<0fl&O«j£fc«fctffftfl{4, 5feco5l 

s. 

[004 9] 184 f£i60!l 

ftfc¥*frirafl»0CdTell5b, CdZnTel 
5a»JiTW18<lfc2«tJtk*o-C^«. 
[00 501 a*. H2fc*Lfc»3«ldtWi:H« 
fc. ttffl«tt7^#«$ilTl<JOEi»i|4fctt2<X7cS 

ffi7 MfcflHSfiiOC dZ nTeI5 a £ IWt4 Z t C«t 

. a* > 7 1 ftamffi 3 raw y 

[0051 ]^, f oftollift&JtfftJBtt. %<m. 

*>. 

[00 52 J H$£0i|5 

SBWHcowcRW*. H3«aartM*H»lfcA4 40 
7f^"7MJ -y? X«« 2 0 fc <0**«8l t * Ud» 
BSHT'J>S. £W||^W»«ISlimggT't4, ±>&0 

*stfcffl J: 0 wtmatim 1 1 . 0 rmm 

■Mfi-tiilZ'fiZdZJ •yf-v^vb'J y?*g«20 

*JV^TttA«tfc«iaaMW)Jtt«8t J: + 'J 7*< 
«S3C»a#C&*«*U b *>fc. *4 y^y^v h 



^2 00 1-24 225 5 
1 0 

[0053] 7.4 yf-y^Vh'J -y^XS«2 0{4, 0 
4iZ^i-iol,Z. t*SB*?l a (Hi. Q2*SB) 

4(d9LTsmnFSTft«ayf it, x^y 

f-y^^FkLTMib9V^^ (TFT) 2 2fc*» 
*lWoRttfc*trn*. 04T'(4, !&0JJWffi 
ILL JS3X8S3 mm) ZWtitX'-&fft 9 ffl 

■Mate. S»8HR2K*J^T14. *MHBRfcJ6fcT8 
1 0 0 0~3 0 0 Oxfl 0 0 0-3 0 OOHgWVl- 

u -/ 9 *»i*T8ias*? i a 2 i^Ttffi^ij s tix a *) , 

9 2 2tK b 'J -y 7Xfltj£T'2&7cffi?iJ£ftT 

[00 54] 7W 7f^7MJ7?^SR20Kfclt 
&3yrV9-2 U$£xmilAh?>iSZ9 2 2<7)Mfa&) 

mm. h 5 t^rra tetHEm 

££([!]»£«) 2 3«SBl:«?^3yfyt2 
10tgffiffl!im«i2 1 abmmY-yy> : Z9 2 2cr>jr-h 
mffi2 2a(0±t«iigK24S:^tT3yT^2ieO 

«8»HBS2 1 b t^h^yyx^ 2 2<ov-^«a 

2 2 bfcJ:t/Hl/^ >VM2 2 c *«8ll»*S<iT^* 

<oKjot, mMmmmmomm®2 5xmbtiK# 

MbHryXm. &tzfflmm&2 1 b fc7-*«ffi2 
2b{4lAto^3SI* { -oTt>OISlB#^$iXT^I>fl5. 3 
>fVt2 1 OS«ftllli*Jj:t/IWII»?y^^ 2 2 
MftltKOpW5r*lflja U-C v»&*ft«IBI 2 4 1 LT 

t4. mm, T5x-?s wmvmmiii. z<r>x^ 

•yf-y^-?h'J-y^XS«2 0(4, »ft«*fflr^f--f 
[0055] Uia«ffi7i:3>'T>^-2 l«)BNi 

mm® 2 1 b £es-£*>-£ i^wsx-mms. 1.20* 

^rt6S*»«tt7 ^A(ACF) miZ IZMf* ■ 
LTftS 0 £ i: 1,20 

wtc*ftsft.6tra«*te, ^aj*S7t^«i«ffi2 1 

:5rfc, H*SWtt7^;UA ( AC F ) Wft*>")t=H*W 
mtt^-XN (ACP) „ A'^-^y/L7t:««tt7-f 

[0056] ^'yfy/-7h'j7?XiS2 
OKtt. M^aj LiBSllslK 2b bY- 2 7 i 
* ? IStt^ftto|>. B!^aiLiEliJlH]K2 6(4. 04 l>Zm 
•fXolz, nffWl-<?>m® hyy^x9 22<r>^u^y 
«ffi£g£tf ( Y ) *|fi|WK»{iJ LEU ( K^-tiJ LT H 
VXU) 2 8lz&mtiXH'). y-NB»0852 7« 
ff* { |5l-Wti)a h7^'^2 2 coy- h«fii^^^ffl 
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(X) 3fr|6j<9§&*aiU8 (y-hTHW^H) 29K« 
2 6rtt1i, l*(0»*aSLI»2 8fcttLT7 , 'J7>' 

7- (B»-«EEE»») #iffl*fi-e*i««3#iTv* 
«. m*-& immm 2 6 1 y- hwmm 2 1 1 m 
2 0 a tR*aj iiraw 2 6 1 y- m»®s& 2 7 1 

[ 0 0 5 7 ] JMc. ±5B<0ftftf««!it» 1 £1512*4 >y 

v 'j ^xa«2 o t *ft^*s*fciw»« 

KSt»*W9^«« 2 « JJia>&iNWMR 5 £A8«-& 
C0(C# ■» T 5 m* -v 'J T ftS . <$W> 

Mfr&LfJ 5 >yj^4*^i«IRh5yi'*;**2 2 
ii:*7 (£K) fc$r-aT04*rc. 'J Tteny 

[0 0 58] XA -yf-y/Vh'J y^7.S^2 0£7)^ 
y-h«»igB2 7*iJ:t/R»aiLB»ia»2 6^ 

mm^i a<r>nmi. xu$i ■ YW\<rwMzm*>xz 

ttffi^l afcJt#K»J9ttW-&iv0^7FK* (M 
itf 0-1 0 2 3 ) fc*^"Cff$:*>:h.*tf>-C» KOtii 
UBtfWQE©^*, *fl**lX*lfl|*fc«Y3f|6|7KU 

[0059] y*ibk^hi# tfieo-cy- hramss 

2 7 *» Y^fi^S?** LEU 2 8 fciWtf} LfflOitE 
6. -tUT. X*[6]£7)^Eft^{C^-5TM^ajL»[Hl 

s§2 6 ^nsi t £ J: o . awisfufcfi 1 • wz 

R»{fiLS»HI»2 6*»fe«t:«a<i-t (HRft*) fc 

[ o o 6 o ] » vt , ^mmm^mmmmm 1 

h h ^MWflk 5«CdTel5b DAK* 4»C4CK W 
6. #7X»£2 w^fflfc, x^-y^yy 

[o o 6 1 3 mz. tmfo5t ixwsmmmzx*)c 

dTeHSbtaWflBdW*. 6 (£81?) 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radiation 
detector of large area and a radiation image pickup 
device. 

SOLUTION: In the case of this radiation detector 1, a 
polycrystalline CdTe film 5a is formed by a close 
sublimation method using a sintered body of CdTe 
powder material. The CdTe film 5a is formed as a film 
with film thickness enough to capture radiation in a short k. 
time and large area corresponding to the size of a 
support base 2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The medical field, the industrial field, the radiation detector further used for a 
nuclear field, and radiation image pick-up equipment are started, and especially, this kind of radiation 
detector etc. is equipped with this invention, and it is the semi-conductor film for radiation induction, 
and although it changes a radiation into a carrier (electronic-electron hole pair) directly, it relates to 
structure. 
[0002] 

[Description of the Prior Art] By inserting the semi-conductor film which induces the radiation for 
detection and generates the carrier which is an electronic-electron hole pair with a bias electrode and a 
detection electrode, and impressing bias voltage to inter-electrode [ these ], the conventional radiation 
detector is constituted so that the carrier (specifically minority carrier) generated within the semi- 
conductor film may be picked out from a detection electrode. As semi-conductor film for radiation 
induction, what has the good conversion efficiency of a radiation as much as possible is desired. As such 
semi-conductor film, the trap of a carrier, dispersion, etc. are made desirable [ little semi-conductor 
single crystal film ], and the single crystal of CdTe or CdZnTe is used by the reason for especially room 
temperature actuation being possible and being high sensitivity. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the case of the conventional example which has 
such a configuration, there are the following problems. That is, although it is the relation replaced with 
and used for the image intensifier for X-ray detection and a radiation detector of a large area is desired 
in the medical-application field, it is dramatically difficult to obtain the semi-conductor film of the 
single crystal of CdTe required for the radiation detector of a large area, or CdZnTe. Therefore, 
constituting the radiation detector of a large area by ** which sticks the crystalline of small area in the 
shape of a tile is proposed. However, it is dramatically complicated to stick the single crystal of small 
area in the shape of a tile, and to form the radiation induction layer of a large area, it is bad, and has the 
problem of not being economical. [ of working efficiency ] Moreover, since a carrier is not accumulated 
in the knot part which stuck crystals, when it outputs as an image, there is a problem of the knot part 
which stuck the crystal serving as a vertical stripe and a horizontal stripe, appearing, and reducing image 
quality. 

[0004] Furthermore, in order to gather the prehension effectiveness of radiations, such as an X-ray, to 
thicken a radiation induction layer is desired, but since the growth rate of the single crystal of CdTe or 
CdZnTe is dramatically slow, a long time is needed for forming the radiation induction layer of required 
thickness, and there is also a trouble that the productive efficiency of a radiation detector becomes low 
as a result. 

[0005] This invention sets it as the main object for it to be made in view of such a situation, and to 
realize easily the radiation detector and radiation image pick-up equipment of a large area. 
[0006] 
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[Means for Solving the Problem] This invention takes the following configurations, in order to attain 
such an object. Invention according to claim 1 namely, between a bias electrode and a detection 
electrode By preparing the semi-conductor film which induces the radiation for detection and generates 
the carrier which is an electronic-electron hole pair, and impressing bias voltage between said bias 
electrodes and detection electrodes In the radiation detector constituted so that the carrier generated 
within said semi-conductor film might be picked out from said detection electrode, it is characterized by 
being the polycrystal film with which said semi-conductor film consists of CdTe (cadmium telluride). 
[0007] The semi-conductor film which invention according to claim 2 induces the radiation for detection 
between a bias electrode and a detection electrode, and generates the carrier which is an electronic- 
electron hole pair is prepared. By impressing bias voltage between said bias electrodes and detection 
electrodes In the radiation detector constituted so that the carrier generated within said semi-conductor 
film might be picked out from said detection electrode, it is characterized by being the polycrystal film 
with which said semi-conductor film consists of CdZnTe (cadmium- telluride zinc). 
[0008] The semi-conductor film which invention according to claim 3 induces the radiation for detection 
between a bias electrode and a detection electrode, and generates the carrier which is an electronic- 
electron hole pair is prepared. By impressing bias voltage between said bias electrodes and detection 
electrodes In the radiation detector constituted so that the carrier generated within said semi-conductor 
film might be picked out from said detection electrode It is characterized by for said semi-conductor 
film carrying out the laminating of the polycrystal film which consists of CdTe (cadmium telluride), and 
the polycrystal film which consists of CdZnTe (cadmium-telluride zinc), and forming it. 
[0009] In the radiation detector according to claim 3, as for invention according to claim 4, the 
polycrystal film with which said semi-conductor film is from CdZnTe (cadmium-telluride zinc) on the 
incidence side of a radiation is arranged. 

[0010] In the radiation detector according to claim 3, as for invention according to claim 5, the 
polycrystal film with which said semi-conductor film is from CdTe (cadmium telluride) on the incidence 
side of a radiation is arranged. 

[001 1] In claim 1 and a radiation detector according to claim 3 to 5, invention according to claim 6 is 
formed, when the polycrystal film which consists of said CdTe (cadmium telluride) makes the sintered 
compact of the powder ingredient of CdTe heat and sublimate under reduced pressure. 
[0012] In a radiation detector according to claim 2 to 5, invention according to claim 7 is formed, when 
the polycrystal film which consists of said CdZnTe (cadmium-telluride zinc) makes the mixed sintered 
compact of the powder ingredient of CdTe, and the powder ingredient of ZnTe heat and sublimate under 
reduced pressure. 

[0013] In a radiation detector according to claim 2 to 5, invention according to claim 8 is formed, when 
the polycrystal film which consists of said CdZnTe (cadmium-telluride zinc) makes the mixed sintered 
compact of the powder ingredient of CdTe, and the powder ingredient of Zn heat and sublimate under 
reduced pressure. 

[0014] In the radiation detector according to claim 1 to 8, as for invention according to claim 9, the 
carrier impregnation blocking layer between a bias electrode and the semi-conductor film and between a 
semi-conductor and a detection electrode which prevents impregnation of the carrier to the semi- 
conductor film to either at least is formed. 

[0015] Invention according to claim 10 is the semi-conductor layer of n mold with which said carrier 
impregnation blocking layer makes a heterojunction between said semi-conductor film, or p mold in a 
radiation detector according to claim 9. 

[0016] Invention according to claim 1 1 is formed in the radiation detector according to claim 9 with the 
ingredient with which said carrier impregnation blocking layer makes the Schottky barrier to an 
interface with said semi-conductor film. 

[0017] In a radiation detector according to claim 1 to 1 1, said detection electrode separates invention 
according to claim 12, respectively, it is arranged-dimensional [ 1 ] or in the shape of two-dimensional, 
and said bias electrode is a single electrode by which a common activity is carried out. 
[0018] Invention according to claim 13 is characterized by having a radiation detector according to 
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claim 12, two or more charge storage capacitance connected to said each detection electrode according 
to the individual, and the switching matrix substrate which contains in said each charge storage 
capacitance two or more switching elements for charge read-out connected according to the individual. 
[0019] 

[Function] The operation of this invention is as follows. That is, thickness sufficient in the radiation 
detector of invention of claim 1 while large area-ization of the semi-conductor film is attained by using 
the polycrystal film which turns into semi-conductor film which induces the radiation for detection and 
generates the carrier which is an electronic-electron hole pair from CdTe between a bias electrode and a 
detection electrode to catch a radiation is formed. 

[0020] In the radiation detector of invention of claim 2, between a bias electrode and a detection 
electrode, while large area-ization of the semi-conductor film is attained by using the polycrystal film 
which turns into semi-conductor film which induces the radiation for detection and generates the carrier 
which is an electronic-electron hole pair from CdZnTe, sufficient thickness to catch a radiation is 
formed, furthermore, since the polycrystal film of CdZnTe is the high resistance by which Zn was 
doped, it is enough — band gap ** will be carried out and the leakage current between a detection 
electrode and a bias electrode (leakage current) is controlled. 

[0021] The semi-conductor film which induces the radiation for detection and generates the carrier 
which is an electronic-electron hole pair between a bias electrode and a detection electrode is constituted 
from CdTe and the polycrystal film of CdZnTe by the radiation detector of invention of claim 3. 
Thickness sufficient [ since the membrane formation rate is high, it is / the thing of a large area / 
possible for the polycrystal film of said CdTe in a short time it, and ] to catch a radiation is formed. 
Moreover, the polycrystal film of said CdZnTe is the high resistance by which Zn was doped, and since 
it has sufficient band gap, leakage current is controlled. That is, the semi-conductor film serves as 
structure which has both descriptions by considering as the laminating of two kinds of said polycrystal 
film, and can obtain a still high sensitivity detection result. 

[0022] In the radiation detector of invention of claim 4, the leakage current of the lengthwise direction 
between a detection electrode and a bias electrode is controlled by preparing the polycrystal film of 
CdZnTe of the high resistance to the incidence side of a radiation by the configuration of said semi- 
conductor film according to claim 3. Consequently, if this radiation detector is used, a dynamic range is 
expanded and the big image information of density resolution can be obtained. 
[0023] In the radiation detector of invention of claim 5, the configuration of said semi-conductor film 
according to claim 3 is considered as the configuration which was able to prepare the polycrystal film of 
CdZnTe of high resistance in the reverse detection electrode side with the incidence side of a radiation. 
When the detection electrode of this radiation detector has been arranged-dimensional [ 1 ] or in the 
shape of two-dimensional, the adjoining detection inter-electrode leakage current is controlled. 
Consequently, if it is used as radiation image pick-up equipment and an image output is carried out 
using this radiation detector, image information with the high resolution from which spatial resolving 
power was raised will be obtained. 

[0024] In the radiation detector of invention of claim 6, the polycrystal film of CdTe which has a large 
area and sufficient thickness easily for a short time is formed by making the sintered compact of the 
powder ingredient of CdTe heat and sublimate under reduced pressure. 

[0025] In the radiation detector of invention of claim 7, while having a large area and sufficient 
thickness easily for a short time by heating the mixed sintered compact of the powder ingredient of 
CdTe, and the powder ingredient of Zn under reduced pressure, respectively, and making the mixed 
sintered compact of the powder ingredient of CdTe, and the powder ingredient of ZnTe sublimate in the 
radiation detector of claim 8, the polycrystal film of CdZnTe which has band gap sufficient by high 
resistance is formed. 

[0026] In the radiation detector of invention of claim 9, since the carrier impregnation blocking layer 
between a bias electrode and the semi-conductor film and between the semi-conductor film and a 
detection electrode which prevents impregnation of the carrier to the semi-conductor film to either at 
least is formed, if an electrical potential difference is impressed to said bias electrode, impregnation of 
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the leakage carrier which is not contributed to sensibility will be prevented. That is, the high detection 
result of a S/N ratio is obtained. Moreover, by preparing a carrier impregnation blocking layer in both by 
the side of a bias electrode and a detection electrode, impregnation of the carrier from the outside is 
prevented thoroughly, only the pure carrier generated within the semi-conductor film is detected, and 
improvement in a S/N ratio can be aimed at further. 

[0027] In the radiation detector of invention of claim 10, by using the semi-conductor layer of n mold 
which makes a heterojunction, or p mold between the carrier impregnation blocking layer of said claim 
9, and the semi-conductor film, it prevents so that any carriers other than the carrier which the electrical 
potential difference was impressed to the bias electrode, and was generated within the semi-conductor 
film may not pour in into the semi-conductor film from the exterior. 

[0028] In the radiation detector of invention of claim 1 1 , the Schottky barrier is formed in the interface 
of said ingredient and semi-conductor film by making the semi-conductor film contact using the 
ingredient which forms the Schottky barrier. Consequently, it is prevented so that the carrier from the 
outside may not be poured into the semi-conductor film. 

[0029] In the radiation detector of invention of claim 12, -dimensional [ 1 ] or a two-dimensional 
radiation detector is realized by separating a detection electrode and arranging-dimensional [ 1 ] or in the 
shape of two-dimensional. 

[0030] -dimensional [ 1 ] or two-dimensional radiation image pick-up equipment is obtained by 
considering the radiation image pick-up equipment of invention of claim 13 as the configuration 
equipped with two or more charge storage capacitance connected to the detection electrode of a 
radiation detector according to claim 12 according to the individual, and the switching matrix substrate 
which contains in said each charge storage capacitance two or more switching elements for charge read- 
out connected according to the individual. 
[0031] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the configuration and function of 
the 1st example of this invention are explained. Drawing 1 is the sectional view showing the 
configuration of the 1st example of the radiation detector concerning this invention. 
[0032] A radiation detector 1 is roughly divided. Sequentially from a radiation incidence side A glass 
substrate 2 (support substrate), The common electrode 3 for bias voltage impression formed in the front 
face ( drawing 1 underside), The hole-injection blocking layer 4 formed in the front-face side ( drawing 
1 underside) of the common electrode 3, The semi-conductor film 5 which induces the radiation for 
detection and generates the carrier which is an electronic-electron hole pair, The electron injection 
blocking layer 6 formed in the front face ( drawing 1 underside) of this semi-conductor film 5 and the 
detection electrode 7 for carrier collection formed in the front face ( drawing 1 underside) of this 
electron injection blocking layer 6 have composition by which laminating formation was carried out. In 
the case of the radiation detector 1 of this example, the radiation for detection shall have composition 
which carries out incidence from the common electrode 3 side of a glass substrate 2, and the bias voltage 
of + (plus) shall be impressed to the common electrode 3. The common electrode 3 is equivalent to the 
bias electrode in this invention. Moreover, said hole-injection blocking layer 4 and electron injection 
blocking layer 6 are equivalent to the carrier impregnation blocking layer of this invention. 
[0033] As for the support substrate 2, a ceramic (aluminum 203, A1N), silicon, etc. are mentioned in 
addition to glass. 

[0034] The common electrode 3 and the detection electrode 7 consist of electrical conducting materials, 
such as ITO (indium stannic acid ghost), and Au or Pt. As a hole-injection blocking layer 4, the CdS 
(cadmium sulfide) film which forms n type layer is mentioned. Moreover, Sb2 Te3 (tellurium-ized 
antimony) in which the electron injection blocking layer 6 forms p type layer, Sb two S3, etc; are 
mentioned (antimony sulfide). 

[0035] And in the case of an example, the semi-conductor film 5 is CdTe film 5b of the semi-conductor 
polycrystal film formed by carrying out contiguity arrangement of the sintered compact of the powder 
ingredient of CdTe at a glass substrate 2, and making it heat and sublimate under reduced pressure. That 
is, it is equipped with sufficient thickness to catch a radiation while it forms CdTe film 5b of a large area 
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for a short time, since this CdTe film 5b is formed by the forming-membranes method (henceforth the 
"contiguity sublimating method") mentioned above. In addition, in CdTe film 5b of this example, 
thickness is for example, around several 100 micrometers. 

[0036] Moreover, the membrane formation approaches may be sputtering, CVD, the chemistry 
deposition approach, etc., without being restricted to the contiguity sublimating method. 
[0037] Next, actuation of the radiation detector of this example is explained. In the case of the radiation 
detector 1 of an example, as shown in drawing 1 , the bias voltage of + (plus) is impressed to the 
common electrode 3. In CdTe film 5b which has the semi-conductor structure of i mold (genuineness) in 
connection with the radiation for detection carrying out incidence to CdTe film 5b from a glass substrate 
2 upside, the carrier which is an electronic-electron hole pair is generated. 
[0038] Moreover, by impressing the bias voltage of + to the common electrode 3 to the detection 
electrode 7, the hole-injection blocking layer 4 of n mold formed in the common electrode 3 side and the 
electron injection blocking layer 6 of p mold formed in the detection electrode 7 side will be in a reverse 
bias condition, respectively, and the electron hole to CdTe film 5b and impregnation of an electron will 
be prevented. That is, in an example, since electron holes other than the carrier (electron) generated 
inside CdTe film 5b and impregnation of an electron are prevented, a S/N ratio (signal-to-noise ratio) 
can be raised. 

[0039] Moreover, in said hole-injection blocking layer 4, while forming the semi-conductor layer of n 
mold by using the ingredient of CdS, since CdTe film 5b forms the semi-conductor layer of i mold, the 
hole-injection blocking layer 4 and the semi-conductor layer 5 form a good heterojunction. Moreover, 
the semi-conductor layer of p mold is formed by using the ingredient which forms a heterojunction also 
in the electron injection blocking layer 6 by the side of the detection electrode 7 and which was 
mentioned above. 

[0040] In addition, a carrier impregnation blocking layer may form an above-mentioned carrier 
impregnation blocking layer by forming with conductive ingredients, such as ITO (indium tin oxide) in 
which each of the hole-injection blocking layer 4 which makes the heterojunction mentioned above, and 
not only the potential impregnation blocking layer 6 but the common electrode 3, and the detection 
electrode 7 forms the Schottky barrier between CdTe film 5b. 

[0041] In the example of the 2nd ******** ? a different point from the 1st previous example is as 
follows. That is, the semi-conductor film 5 of the radiation detector 1 shown in drawing 1 serves as 
CdZnTe which is the semi-conductor polycrystal film. 

[0042] In the case of an example, CdZnTe film 5a is CdZnTe film 5a formed by the contiguity 
sublimating method using the mixed sintered compact of the powder ingredient of CdTe, and the 
powder ingredient of ZnTe (zinc telluride), or the mixed sintered compact of the powder ingredient of 
CdTe, and the powder ingredient of Zn (zinc). That is, while being able to form CdZnTe film 5a of a 
large area in a short time according to the contiguity sublimating method, sufficient thickness to catch a 
radiation can be formed. Moreover, since CdZnTe film 5a by which Zn was doped by CdTe has a large 
band gap, it is high resistance, and it can control the leakage current between the common electrode 3 
and the detection electrode 7, and the leakage current between the detection electrodes 7 with which the 
detection electrode 7 adjoins mutually one dimension or when two-dimensional array is carried out, 
respectively. In addition, in CdZnTe film 5a, thickness is for example, around several 100 micrometers. 
[0043] In addition, since other configurations and operations are the same as that of the case of a 
previous example, explanation other than the above is omitted. 

[0044] In the example of the 3rd ******** >a different point from a previous example is as follows. 
That is, as shown in drawing 2 , the semi-conductor film 5 of a radiation detector 1 has two-layer 
structure by which the laminating was carried out in the order of CdZnTe film 5a and CdTe film 5b from 
the incidence side of a radiation. 

[0045] In the case of the example, the semi-conductor film 5 of said two-layer structure is formed of 
CdZnTe film 5a of the polycrystal film formed by the contiguity sublimating method using the mixed 
sintered compact of the powder ingredient of CdTe, and the powder ingredient of ZnTe or Zn, and CdTe 
film 5b of the polycrystal film formed by the contiguity sublimating method using the sintered compact 
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of the powder ingredient of CdTe. 

[0046] In the semi-conductor film 5 of said two-layer structure, CdZnTe film 5a is high resistance, and 
leakage current is controlled. Sufficient thickness for one CdTe film 5b to catch a large area and a 
radiation for a short time, since the membrane formation rate is high is formed. It has said both 
advantages by making these two kinds of polycrystal semi-conductor film into a laminated structure. 
Furthermore in this example, the leakage current between the detection electrode 7 and the common 
electrode 3 is controlled. That is, since there is little leakage current, discernment of a minute detecting 
signal is possible, and it is having structure suitable for obtaining the big image of density resolution to 
which the dynamic range was expanded. 

[0047] In addition, the thickness of CdTe film 5b of the thickness of CdZnTe film 5a is before and after 
several 10 micrometers - 100 micrometers of numbers for example, before and after several micrometers 
- 10 micrometers of numbers. 

[0048] In addition, since other configurations and operations are the same as that of the case of a 
previous example, explanation other than the above is omitted. 

[0049] In the example of the 4th ********, a different point from the 3rd example shown in drawing 2 
is as follows. That is, the semi-conductor film 5 of a radiation detector 1 has two-layer structure by 
which the laminating was carried out in the order of CdTe film 5b of the semi-conductor polycrystal 
film formed by the contiguity sublimating method, and CdZnTe film 5a from the incidence side of a 
radiation. 

[0050] Usually, when the detection electrode 7 is separated as well as the 3rd example shown in drawing 
2 and it has become one-dimensional array or two-dimensional array, it is easy to generate the leakage 
current between the adjoining detection electrodes 7. However, in the case of this example, the leakage 
current between the adjoining detection electrodes 7 is controlled by preparing CdZnTe film 5a of high 
resistance in the detection electrode 7 side. That is, with the radiation image pick-up equipment using 
the radiation detector 1 of this example, image information with the high resolution from which spatial 
resolving power was raised is obtained. Moreover, the leakage current between the detection electrode 7 
and the common electrode 3 can also be controlled. 

[0051] In addition, since other configurations and operations are the same as that of the case of a 
previous example, explanation other than the above is omitted. 

[0052] An example 5, next one example of the radiation image pick-up equipment using said radiation 
detector 1 are explained. Drawing 3 is the schematic diagram having shown the coalesce situation of a 
radiation detector 1 and the switching matrix substrate 20. each example above-mentioned with the 
radiation image pick-up equipment of this example - with the radiation detector [ like ] 1 While a 
carrier is generated by the direct conversion method by the radiation for [ in which junction coalesce is 
carried out and the switching matrix substrate 20 which performs are recording and read-out of a 
generation carrier carried out incidence in the thickness direction in the radiation detector 1 ] detection It 
is constituted so that the carrier collected according to the component by the switching matrix substrate 
20 may be accumulated for every component and reading appearance may be carried out as an electrical 
signal. Since it is as having mentioned above about the radiation detector 1, the configuration of each 
part of the switching matrix substrate 20 is explained concretely hereafter. 

[0053] As the switching matrix substrate 20 is shown in drawing 4 , every one thin film transistor 22 
each (TFT) is formed as the capacitor 21 which is charge ******, and a switching element to each of 
sensing element la (refer to drawing 1 and drawing 2 ). In addition, although the matrix configuration 
for a total of nine pieces is only shown by the expedient top [ of explanation ], and vertical 3x width 3 
(pixel) matrix configuration at drawing 4 When actual, in support **** 2, according to the need pixel, 
two-dimensional array of the sensing element la is carried out with the length 1000 - about 1000 to 
3000 3000x width matrix configuration, and it also sets to the switching matrix substrate 20. Two- 
dimensional array of the same capacitor 21 and same thin film transistor 22 of a number as the number 
of pixels is carried out with the same matrix configuration. 

[0054] The concrete configuration of the capacitor 21 in the switching matrix substrate 20 and a thin 
film transistor 22 is as being shown in drawing 5 . Namely, in addition to laminating formation of 
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connection lateral electrode 21b of a capacitor 21, source electrode 22b of a thin film transistor 22, and 
the drain electrode 22c being carried out through an insulator layer 24 on earth side electrode 21a of the 
capacitor 21 formed in the front face of the insulating support substrate (circuit board) 23, and gate 
electrode 22a of a thin film transistor 22, it is in the condition that the outermost surface side was 
covered by the insulator layer 25 for protection. Moreover, connection lateral electrode 21b and source 
electrode 22b are connected with one, and simultaneous formation is carried out, and also a plasma SiN 
film is used, for example as an insulator layer 24 which constitutes both the capacity insulator layer of a 
capacitor 21, and the gate dielectric film of a thin film transistor 22. This switching matrix substrate 20 
is manufactured using thin film coating technology and ultra-fine processing technology which are used 
for production of the active-matrix substrate for liquid crystal displays. 

[0055] moreover — at the same time both the substrates 1 and 20 coalesce mechanically by carrying out, 
carrying out heating / application-of-pressure adhesion, and sticking in between the anisotropic 
conductive film (ACF) which has conductivity for both the substrates 1 and 20 only in the thickness 
direction including conductive particles, such as a silver granule child, where alignment of the 
connection lateral electrode 21b of the detection electrode 7 and a capacitor 21 is carry out — the 
detection electrode 7 and connection lateral electrode 21b — inclusion - a conductor - the section 14 
connects electrically. In addition, an anisotropic conductive paste (ACP) and the conductive film which 
carried out patterning may be used instead of an anisotropic conductive film (ACF). 
[0056] Furthermore, the read-out actuation circuit 26 and the gate actuation circuit 27 are established in 
the switching matrix substrate 20. reading appearance is carried out, the direction of length (Y) to which 
the drain electrode of the thin film transistor 22 with the same train is connected carries out reading 
appearance, it connects with wiring (carrying out reading appearance address line) 28, and the actuation 
circuit 26 is connected to the read-out line (gate address line) 29 of the direction of width (X) to which 
the gate actuation circuit 27 connects the gate electrode of the thin film transistor 22 with the same line, 
as shown in drawing 4 . In addition, although not illustrated, in the read-out actuation circuit 26, one pre 
amplifier (charge-electrical -potential-difference converter) is connected to the read-out wiring 28 of one, 
respectively. Thus, the read-out actuation circuit 26 and the gate actuation circuit 27 are connected to the 
switching matrix substrate 20. However, it reads in the switching matrix substrate 20, the actuation 
circuit 26 and the gate actuation circuit 27 are really cast, and the thing aiming at integration is also 
used. 

[0057] Next, the radiation detection actuation by the radiation image pick-up equipment which carried 
out junction coalesce of an above-mentioned radiation detector 1 and said above-mentioned switching 
matrix substrate 20 is explained. In connection with the radiation for detection carrying out incidence to 
the semi-conductor film 5 from a glass substrate 2 upside, a carrier is generated by the semi-conductor 
film 5. Since the thin film transistor 22 serves as OFF (cutoff) until the following read-out timing comes, 
a generation carrier continues being accumulated in a capacitor 21 as a charge. 

[0058] In the case of the switching matrix substrate 20, it will read to the GE - TO actuation circuit 27 
and the read-out actuation circuit 26, and the scan signal of business will be sent in. Since specification 
of each sensing element la is performed based on the address (for example, 0-1023) currently assigned 
to each sensing element la in order in accordance with the array of the direction of X, and the direction 
of Y, the scan signal for ejection turns into a signal which specifies the direction of X, or the direction 
address of Y, respectively. 

[0059] According to the scan signal of the direction of Y, it reads from the gate actuation circuit 27 to 
the read-out wiring 28 of the direction of Y, the electrical potential difference of business follows on 
being impressed, and each component la is chosen per line, and by carrying out reading appearance 
according to the scan signal of the direction of X, and changing the actuation circuit 26, the charge 
accumulated in the capacitor 21 through the thin film transistor 22 corresponding to sensing element 
(pixel) la corresponding to selected line and train carries out reading appearance, and reading 
appearance is carried out to order as an electrical signal (pixel signal) from the actuation circuit 26. After 
a suitable image processing is performed, the pixel signal by which reading appearance was carried out 
is sent to displays, such as CRT, and liquid crystal or PDP, and is displayed as a two-dimensional image. 
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[0060] Then, the contiguity sublimating method which is an example of an approach which 
manufactures the radiation detector 1 of each example is explained focusing on membrane formation of 
CdTe film 5b of the semi-conductor film 5 which is the description of this invention. On the front face 
of a glass substrate 2 (support substrate), laminating formation of the common electrode 3 and the hole- 
injection inhibition film 4 is carried out by sputtering, vacuum evaporationo, etc. In addition, a substrate 
with little absorption of the radiation for detection as a support substrate is desirable. 
[0061] Next, laminating formation of the CdTe film 5b is carried out by the contiguity sublimating 
method as a semi-conductor 5. As shown in drawing 6 , while in membrane formation by the contiguity 
sublimating method the interior of a room is exhausted by the vacuum pump 3 1 and becoming a reduced 
pressure ambient atmosphere, as fields meet, they install the glass substrate with which the laminating of 
a sintered compact 33, and the common electrode 3 and the hole-injection inhibition film 4 of a powder 
ingredient of CdTe which is a raw material for semi-conductor film 5 was carried out from passage 32 in 
the inside of the vacuum evaporationo chamber 30 by which carrier gas is supplied indoors. The sintered 
compact 33 of the powder ingredient of CdTe is put on the lower susceptor 34, and on it, through a 
spacer 35, a glass substrate 2 will turn a vacuum evaporationo side downward, and will be placed. 
Spacing of a glass substrate 2 and a sintered compact 33 is set as about several mm. 
[0062] and ~ if the sintered compact 33 of the powder ingredient of CdTe is heated at the up-and-down 
heaters 36 and 37, without the sintered compact 33 of the powder ingredient of CdTe will pass through a 
liquid - soon - a gas - becoming (it sublimating) - it adheres to the front face of a glass substrate 3, 
and the semi-conductor layer 5 of the semi-conductor polycrystal film is formed. 
[0063] In addition, as for the laying temperature range of a membrane formation process, laminating 
formation of the CdTe film 5b is carried out at about hundreds of degrees C. 

[0064] Subsequently, on the semi-conductor film 5 of the front face of a glass substrate 2, by sputtering, 
vacuum evaporationo, etc., after carrying out the laminating of the semi-conductor layer for electron 
injection blocking layer 6, the electron injection blocking layer 6 is formed by carrying out pattern 
NINGU. Then, after resembling sputtering, vacuum evaporationo, etc. succeedingly and carrying out the 
laminating of the metal membrane for detection electrode 7, by carrying out pattern NINGU, the 
detection electrode 7 is formed and a radiation detector 1 is obtained. 

[0065] And two-dimensional radiation image pick-up equipment completes the switching matrix 
substrate 20 of the obtained radiation detector 1 and separately production by ** which carries out 
junction coalesce using an anisotropic conductive film (ACF) etc. 

[0066] In addition, when forming CdZnTe film 5a by the contiguity sublimating method, the ingredient 
of a sintered compact is replaced with, and also it is the same as that of membrane formation of said 
CdTe film. 

[0067] However, in membrane formation of the CdZnTe film, a property is adjusted by changing the 
concentration of Zn in the film. That is, when carrying out junction coalesce of a radiation detector 1 and 
the switching matrix substrate 20 by the design stage of radiation image pick-up equipment, it is decided 
beforehand in consideration of the leakage current generated with the relation between a capacitor 21, a 
thin film transistor 22, etc. For example, the concentration of Zn is adjusted in several % - about dozens 
of% of range the case of making the leakage current of an above-mentioned example control etc. 
[0068] Moreover, after the semi-conductor film 5 forms said one of monolayers in the membrane 
formation approach in the case of having the two-layer structure of CdTe film 5b and CdZnTe film 5a, 
membrane formation of another side is performed. 

[0069] As mentioned above, if the semi-conductor film 5 is generated by the contiguity sublimating 
method, the semi-conductor layer 5 with sufficient thickness to catch a radiation of a large area will be 
formed for a short time. 

[0070] This invention is not restricted to the gestalt of the above-mentioned example, and can carry out 
deformation implementation as follows. 

[0071] (1) Although the example was-dimensional [ 1 ] or the two-dimensional radiation detector 1, this 
invention may be the radiation detector of the large area of for example, dozens of cm angle which 
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prepared only one sensing element la! 
[0072] 

[Effect of the Invention] While being able to perform large area-ization of a radiation detector easily by 
using the polycrystal film which turns into semi-conductor film which induces the radiation for 
detection and generates the carrier which is an electronic-electron hole pair from CdTe between a bias 
electrode and a detection electrode according to the radiation detector of invention of claim 1 so that 
clearly from the above explanation, the thickness of enough semi-conductor film to catch a radiation is 
securable. 

[0073] While being able to perform large area-ization of a radiation detector easily by using the 
polycrystal film which turns into semi-conductor film which induces the radiation for detection and 
generates the carrier which is an electronic-electron hole pair from CdZnTe between a bias electrode and 
a detection electrode according to the radiation detector of invention of claim 2, the thickness of enough 
semi-conductor film to catch a radiation is securable. Furthermore, since the polycrystal film of CdZnTe 
is high resistance, the leakage current between a detection electrode and a bias electrode can be 
controlled. 

[0074] According to the radiation detector of claim 3, the semi-conductor film which induces the 
radiation for detection and generates the carrier which is an electronic-electron hole pair between a bias 
electrode and a detection electrode consists of CdTe and polycrystal film of CdZnTe. The polycrystal 
film of said CdTe can form sufficient thickness to catch [ to obtain the semi-conductor film of a large 
area for a short time, since the membrane formation rate is high, and ] a radiation. Moreover, since the 
polycrystal film of said CdZnTe is high resistance, it can control leakage current. That is, by making the 
semi-conductor film into the laminated structure of two kinds of said polycrystal film, the semi- 
conductor film which has both advantages can be constituted, and the radiation detector of the large area 
which was excellent in productivity and a property can be obtained. 

[0075] According to the radiation detector of claim 4, by preparing the polycrystal film of CdZnTe of 
high resistance in the bias electrode side in which a radiation carries out incidence, since the 
configuration of said semi-conductor film according to claim 3 is a **** configuration, it can control the 
leakage current between a detection electrode and a bias electrode. Consequently, the big radiation 
detector of density resolution to which the dynamic range was expanded is realizable. 
[0076] According to the radiation detector of invention of claim 5, with the incidence of a radiation, the 
polycrystal film of CdZnTe of high resistance prepares in a reverse detection electrode side, and the 
configuration of said semi-conductor film according to claim 3 is considered as the **** configuration. 
When the detection electrode of this radiation detector has been arranged-dimensional [ 1 ] or in the 
shape of two-dimensional, the adjoining detection inter-electrode leakage current can be controlled. 
Consequently, a radiation detector with high spatial resolving power is realizable. 
[0077] According to the radiation detector of invention of claim 6, the polycrystal film of CdTe which is 
a large area easily in a short time, and has sufficient thickness can be formed by making the sintered 
compact of the powder ingredient of CdTe heat and sublimate under reduced pressure. 
[0078] While according to the radiation detector of invention of claim 7 being a large area easily in a 
short time by according to the radiation detector of claim 8 heating the mixed crystalline of the powder 
ingredient of CdTe, and the powder ingredient of Zn under reduced pressure, respectively, and making 
the mixed sintered compact of the powder ingredient of CdTe, and the powder ingredient of ZnTe 
sublimate and having sufficient thickness, the polycrystal film of CdZnTe of high resistance can be 
formed. 

[0079] According to the radiation detector of invention of claim 9, since the carrier which is not 
contributed to the improvement in sensibility is not poured in into the semi-conductor film when an 
electrical potential difference is impressed to said bias electrode, since the carrier impregnation blocking 
layer between a bias electrode and the semi-conductor film and between a semi-conductor and a 
detection electrode which prevents impregnation of the carrier to the semi-conductor film to either at 
least is formed, a S/N ratio can be improved. 

[0080] According to the radiation detector of invention of claim 10, since the semi-conductor layer of n 
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mold which makes a heteroj unction, or p mold is used between semi-conductor film as a carrier 
impregnation blocking layer of said claim 9, the same effectiveness as said claim 9 is acquired. 
[0081] Since the carrier impregnation blocking layer is formed between semi-conductor film using the 
ingredient which forms the Schottky barrier according to the radiation detector of invention of claim 11, 
the same effectiveness as claim 9 is acquired. 

[0082] According to the radiation detector of invention of claim 12, the radiation detector of- 
dimensional [ 1 ] or a two-dimensional large area is realizable by separating a detection electrode and 
arranging-dimensional [ 1 ] or in the shape of two-dimensional. According to the radiation image pick- 
up equipment of invention of claim 13, -dimensional [ 1 ] or the radiation image pick-up equipment of a 
two-dimensional large area is realizable by considering as the configuration equipped with two or more 
charge storage capacitance connected to the detection electrode of a radiation detector according to 
claim 12 according to the individual, and the switching matrix substrate which contains in said each 
charge storage capacitance two or more switching elements for charge read-out connected according to 
the individual. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the radiation detector characterized by to be the polycrystal film with which said semi- 
conductor film consists of CdTe (cadmium telluride ) in the radiation detector constituted so that the 
carrier generated within said semi-conductor film might be picked out from said detection electrode by 
the semi-conductor film which induces the radiation for detection and generates the carrier which is an 
electronic-electron hole pair being prepared between a bias electrode and a detection electrode , and 
impressing bias voltage between said bias electrodes and detection electrodes . 

[Claim 2] By preparing the semi-conductor film which induces the radiation for detection and generates 
the carrier which is an electronic-electron hole pair between a bias electrode and a detection electrode, 
and impressing bias voltage between said bias electrodes and detection electrodes It is the radiation 
detector characterized by being the polycrystal film with which said semi-conductor film consists of 
CdZnTe (cadmium-telluride zinc) in the radiation detector constituted so that the carrier generated 
within said semi-conductor film might be picked out from said detection electrode. 
[Claim 3] By preparing the semi-conductor film which induces the radiation for detection and generates 
the carrier which is an electronic-electron hole pair between a bias electrode and a detection electrode, 
and impressing bias voltage between said bias electrodes and detection electrodes In the radiation 
detector constituted so that the carrier generated within said semi-conductor film might be picked out 
from said detection electrode said semi-conductor film The radiation detector characterized by carrying 
out the laminating of the polycrystal film which consists of CdTe (cadmium telluride), and the 
polycrystal film which consists of CdZnTe (cadmium-telluride zinc), and being formed. 
[Claim 4] It is the radiation detector with which the polycrystal film with which said semi-conductor 
film is from CdZnTe (cadmium-telluride zinc) on the incidence side of a radiation in a radiation detector 
according to claim 3 is arranged. 

[Claim 5] It is the radiation detector with which the polycrystal film with which said semi-conductor 
film is from CdTe (cadmium telluride) on the incidence side of a radiation in a radiation detector 
according to claim 3 is arranged. 

[Claim 6] The polycrystal film which consists of said CdTe (cadmium telluride) in claim 1 and a 

radiation detector according to claim 3 to 5 is a radiation detector formed by making the sintered 

compact of the powder ingredient of CdTe heat and sublimate under reduced pressure. 

[Claim 7] The polycrystal film which consists of said CdZnTe (cadmium-telluride zinc) in a radiation 

detector according to claim 2 to 5 is a radiation detector formed by making the mixed sintered compact 

of the powder ingredient of CdTe, and the powder ingredient of ZnTe heat and sublimate under reduced 

pressure. 

[Claim 8] The polycrystal film which consists of said CdZnTe (cadmium-telluride zinc) in a radiation 
detector according to claim 2 to 5 is a radiation detector formed by making the mixed crystalline of the 
powder ingredient of CdTe, and the powder ingredient of Zn heat and sublimate under reduced pressure. 

[Claim 9] The radiation detector with which the carrier impregnation blocking layer between a bias 
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electrode and the semi-conductor film and between a semi-conductor and a detection electrode which 
prevents impregnation of the carrier to the semi-conductor film to either at least is formed in the 
radiation detector according to claim 1 to 8. 

[Claim 10] It is the radiation detector which is the semi-conductor layer of n mold with which said 
carrier impregnation blocking layer makes a heterojunction between said semi-conductor film in a 
radiation detector according to claim 9, or p mold. 

[Claim 1 1] It is the radiation detector currently formed with the ingredient with which said carrier 
impregnation blocking layer makes the Schottky barrier to an interface with said semi-conductor film in 
a radiation detector according to claim 9. 

[Claim 12] It is the radiation detector which is the single electrode with which it dissociates, 
respectively, said detection electrode is arranged-dimensional [ 1 ] or in the shape of two-dimensional in 
the radiation detector according to claim 1 to 1 1, and the common activity of said bias electrode is 
carried out. 

[Claim 13] Radiation image pick-up equipment characterized by having a radiation detector according to 
claim 12, two or more charge storage capacitance connected to said each detection electrode according 
to the individual, and the switching matrix substrate which contains in said each charge storage 
capacitance two or more switching elements for charge read-out connected according to the individual. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the configuration of the radiation detector of the 1st 
example. 

[Drawing 2] It is the sectional view showing the configuration of the radiation detector of the 3rd 
example. 

[Drawing 3] It is the outline front view showing the coalesce situation of the radiation detector in that of 
radiation image pick-up equipment, and a switching matrix substrate. 

[Drawing 4] It is the electrical diagram showing the equal circuit of a switching matrix substrate. 
[Drawing 5] It is the sectional view showing one sensing element of an example radiation detector. 
[Drawing 6] It is the format chart showing the situation when forming the semiconducting crystal film 
by the contiguity sublimating method in the detection substrate of an example. 
[Description of Notations] 



1 - 


Radiation Detector 


2-- 


Support Substrate 


3- 


Common Electrode 


4- 


Hole-Injection Blocking Layer 


5 - 


Semi-conductor Film 


5a- 


- CdZnTe film 


5b- 


■- CdTe film 


6- 


Electron Injection Blocking Layer 


7-- 


Detection Electrode 


20- 


-- Switching Matrix Substrate 20 


21 • 


-- Capacitor 


22- 


-- Thin Film Transistor 
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